"'Searching PAJ Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 10-143162 
(43)Date of publication of application : 29.05.1998 



(51)Int.CI. 



G10H 7/08 



(2 1) Application number : 08-296069 

(22) Date of filing : 08.11.1996 



(71) Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inventor : NAKANISHI MASAHIRO 

MORI DAISUKE 



(54) MEASUREMENT SYNTHESIZING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simulate the pitch 
characteristic (moving formant characteristic) and time 
characteristic (transient characteristic) of natural musical 
instrument tones by using simple circuitry. 
SOLUTION: The difference (yin-yn) between the reference 
waveform yin formed by a wavefomt generating section 15 or 
delay device 16 and the vibration waveform yn formed by a 
nonlinear vibration section 1 1 is multiplied by a perturbation 
gain Kn variable with lapse of time read out of a table 20 for 
controlling the perturbation gain corresponding to the count 
value of a counter 19 for clock in a multiplier 13, by which the 
perturbation waveform b 1 (fyn= Kn)(yin-yn)) to the nonlinear 
vibration section 1 1 is obtd. On the other hand, the time 
difference item ATn read out of a table 18 for controlling the 
intrinsic vibration frequency corresponding to pitch data (d) is 
set at the differential equation f(ATn, Kn) of the nonlinear 
vibration section 11. The differential equation f(ATn, Kn) of 
the nonlinear vibration section 1 1 is perturbated by the 
perturbation waveform b\ 
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Xn = ~ y n ~Zn 
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Xn =— y n ~Zn 

y n =x n + (a*y n ) + f y n 

Z„ = Q)*Xn ) - { (~Xn +C) *Z n } 

f y n =K n * (y in -y n ) 

Xn + 1 =X n + (Xn *AT) 

y n + i =y n + (y n *AT) 

Zn + I =Z n + (Zn *AT) 
(Xn, yn, Zn © #J 18 Ifi £ fg 0 

a =0.36^ b=0.4\ c=5.5tt%) 
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n i y n ©l 
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Xn + 1 =Xn + (Xn *AT) 

y n + i =y n + (y n *AT) 
(xn, y„. z n ©OTtt£M0 i-f 6) 
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[0 0 2 9] fclAtf, h^^y hfc£©fctf*irc 

Att*ftgesft3n«B©a*&3b©ja&ft (a*try 
©fffiiWBir>sn, »v»#*Ttty77/*+v7*> 

©H*SIWB&8W«ffil>y-l*) )WB^sn<50T, * 
£U-H©#»fc«fcoT»j£;sn*a»©fl»»»K:a 

it. y7*5y-y-*y7*>©u-H©H ; tJB 

[0 0 3 0] ±ai/fcffi*0*f^)*SSlTtt. 
HI 6t»Hl8K:«-r±5fc. **«#flr*©45±*t 

t7y§©4'6±3fl«Dfc*^Ttt, A>-r-j8« 40 
<£ti»») *t»4u i*±*»D«*ttffi©fi»# 

(MJIBttttttV) J&«JfcftLT<5. 3Efch?>^yNft 
f©&«*»*®4-&±*t»)K:*v»Ttt. m (U-H) 
©*.©HWHffi) (a^£9?£ttAft«H)Hfc©Sft) 
^tb. A5±#D&»«tf£#©#i»* (S*tfy 

*tfy^©H»iij[»t:&4. 50 
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[0 0 3 1] 

ft* U&B*8afc#T«»$ tt* C £ £ «fc D #81^ 

»fi»^a©is»*giC0i©iasi»]BAT. ©Mft^s 
a©«»±©«fiai«i*BBf#!ss-fr, #i§M»¥a# 

3S£-r-5H*i§» (U5y MM £->W ©JSSSft&fc 

s^mi§^©^fi©^ii#tt$^5cii/-h-r 

[0 0 3 2] 

n»*«9©*ip&iss«©#ij«swwr*. s$ft^ 
j^sit- <fc o xttm \mm $ n* t> ©t«& vi 0 

[0 0 3 3] *%HJ(3^?>rt^ 1 ©**^«S«tt. 

b C £ {C«k 0 ftmJBMto^SL a ©g 

»S5fcJ&fc3-fr0rS©*ifa&B c 

gSf (AT, ) OWi^AT. «««tt«<Dfc;9 

d fc« DTW-r ^,^a e ft* L TV»* H £ 

*«»«»^aa©«4)-*8iCf (AT. ) ©P#P4H# 
SAT, ©«ft«je"r*J:£fc:J:0#«»lBI!i#aa© 
»»±©l«M«lftJE«#»$-a:. imWMWi^fkatAft 

[0 0 3 4] *««tff«»S520*f^8flH;. 

^S)^ftM^S;tC5 i > J ^;i/>'5a.k- h Ltz#m&M 
Kl^a a ft^t&J^© t! y ^{Cffi^-r-S^fflft* UfcW 

b T«ifjs-ti:s c 1 1 J: o immmih^m a ©m 

»ftftSfta*Bra©*»»W c ft^j«**s**^ 
KJEB UTlMUr** Sg ft* LTIri* c: t ZftWLt UT 

v^-So p#ffls^ f fc«i;T**«fift#a a ©sa^'f 
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[0 0 3 5] *ftn£««ttag3©&*&j£SBR. 
±Ett#mS£Oft#Mfc?-*'b©T*oT. 0 31c 

at. *lW#S»4-r-5»#*4^ah£. flMBfta 
«^S!h3j»584-rsS*jRJgy i. £ffiE#aaa» 
fSa*»BAt5fift»» yi £©S# (yi. -y 
„ ) *£*CfcfcS'3V>T#a#S»*&a£a»-f5 
«S»b' £36£-T5«*^ai £, dfg©m^&^ 

c © tf ? ^a* d t& crmmmmmm^m a ©isa 

M#«AT D ©tf«aM1-*£i:fc£D#«»«»¥a 

*aa*sE»-r*fc«>08aft«»b' s«4-r*©t. 20 
*«*ft¥»hfcj:*asip**y i. tmmmm^WL 

a3&*m*"j-«S»«»y. t*«**Rifc#^T*© 
M# (yi. -y. ) ftfc*c£fc*2HT«a»» 

a j c eo try^»*<ucj6i;T*i«wi»^ 

aa©H^gSf (AT. , K„ ) ©B^gfrJiiAT 

. ©«*3Be-r*cticj:o#*»sft^aa©st»± 

®GMM (USyh^^) ©a**«Ms3tt, i 
[0 0 3 6] *%H£a*M:&g4©&«£j«£att> 

±E»#«ifcJ:?)*#Wfc"r* , b©T*oT. 04t 

*-r«k-5c, #a&a##a£TEft£tt&ga&tt* 

at. MB#«HMg»#aa#tH*-r*«»»JBy. * 
Br©$raiSJSS-&fc»fcSipS#y i. iLTffia-r* 
®M^ap<!:, j»EjlS*apA»5e4f*iSJpijlS[»y i 
. tj»E#*Jgfi»*aa*»ffi*rSJB»JR»y. t© 
g# (yi. -y. ) *tantK:S^T#ili»fift 40 

*aa*«E»-r*g»«»b' *»4fss»¥ai 

»fi»#aa©«fM«»«AT. ©a*«3W*Jlifc 

«t o immmm^m a ©H#«»©^sii:*$ijWT-5H 
*s»«»aiw»^aj t*«AT^*jit*ii*«tb 
ti»*. #*»an^aa«sEarsfc&©aa&a 

b' *»4Ta©fc, #MRn¥Ba#tIl]A-r3Sli 
&^y. SfBl^apfciDjBiiS-ttTftrtUJUPIMfc 
fyi. t#*»fi»^aa^ffl*-r*fi»«^y. t 
JMS?lfilli^TfOi» (yi, -y. ) %tZ 50 



1 qf PS-H^ 10-143162 

16 

t, Hwaaaaaap^aj^asajBcotr^a 

*dC*UT#«»ig»¥aa©ll»*Saf (AT 
. . K. ) ©WpMH^AT. ©MS«M-r*£ifc«fc 

0 $*&an^a a ©i*»±©«nw«i*jEE«f#!is-a-, 
;w ©aaasafca*. j:nicj:r>Tefc*«a©3 

[0 0 3 7] *aH£a&M$35©&*£j&£Btt. 

at, Sipjftjgyi. *»4-r««»»4*fthi, ft 
EW4mhAW5l?Ifyi, £iuB#« 
»S»¥aa*»ffl*-r*.JgSWft»y. <t©H^ (yi, 
-y. ) *t*ittS^f*«Jg«»*aa*«» 
f*«»«#b' *»41-S«Ht^a i t, **HlttS 

^aa«W«Ptfc»IB5 i -3'Df fcJSUTWEilW^a 

1 *»a* i r*a»a»b' ©aay-oK. *«a*-* 
a»y-r >®ffl^m r t *a*T^* c lt 

#«»fi»^aa*a»"r*fc«&©a»ft^b' 

£§S£-r-5©IC. «»564¥ahfcJ:«ailp»»y i. 

t#«»a»¥aa*«ffi*-r*fi»a»y. tsa*^ 

a i K»^T-t0lS» (yi. -y. ) *iS££fcU£ 

aqjWwaaajftfc&awufciMfl^-^D! wsb# 
ihw* f ic*CT«»*a i *»ffl*-r*#«»«»*a 

a©a$MrgiCf (AT. , K„ ) Sc2rf-5&Sjig^ 
b' ©«a$W>K. **fl:3tt*i:£fc«fc»), ««a 

»©5fc€*^v> <a»tt©*£w atf&aaaicaa 
snsus? MM*;p©*«aau ***»c©£ 
* ±# d *eFftieajHtt«a» s k J»ttac« 

[0 0 3 8] *58MK:ffisa*S6©aiF-&j«SBtt, 
±EB^ 2* J: D *>©T*oT, 06 

w-rjcSfc, #«»a»*sa:TEjzEsn*aaa»* 

at. i9E#«aa»^aa3&«HJ*-r-&aft«»y. £ 
8r£aM«S3it&«fcS$a#y i. tLTIHJrrs 
jBBE^api. aeaM^Bp y i 

. tiK^I»fia*^Anii»y. t© 
(yi. -y. ) *t*iiC*^V»T#«»aft 

^aa*aa-r*a»»»b' t»4"r*a**a i 
t, %antt«fijA2:bTanfiji«ai«t-«tmp^a 
Qt, WEaw^aa^aatfcitmx-^Di 
TWEis»^ai*«ffl*-r*a»a»b' ©aay^^ 
k. taip-r»«ay-f>aa*arfc*aATv»*!: 
t*»atUTv»*. *a»a»^aa*8s»-rafc» 
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ffi&y* i***aftIfc»t»T-*®«fl' (yi. -y 
. ) fti*Iltfc*^»Taft«»b' £fg£$*TH 
*. *LT. tf a^ftq Sttaixfca 

T*#»JBfi»^aa®|!a-;5Fgjtf (AT. , K. ) 
fc*f-rs«ft»ab' ©«»$*■< >K. SXftS-frsi: 
ttcJcD, *a«a®£aa£ir» (JM!tt®A£V>) & 10 

tfawaaicAssns u ^ v h*-r *;p©a*wa 

U «a»ac®£5±#D#:F£;£aatta*»&** 

[0 0 3 9] *a&C*«a&a7©a*a&&Btt. 
±EB*a 1 *J:tfB*a-2 £37&LT«fc D 

sfco^^t, 07t^-r«tpic #immftj5m& 
TEasn* iaaa**aflaaK5H>*;i/*>3 a u. 

yi. tflJE#«»fi»*aa**lH*-r-5fiftJ!!ggy. 
£©lt# (yi, -y, ) ££SH£lc£TtoT#*U8 
Sffij^a a *SE»fsa»S» b ' £ IS^T-SMIT^a 

*»«»^aa®B*|IB36»3lAT. ©lg£^HT-i> j: £ 

ted; o aaaaa^a a ®is#aa®a&B«tt&?£ 

BasnaBftMff^a I »aaa*Sa£LTa 

w«i*»» , r*«-»*»at, meaa^aatftfa 
Lfcu$Mr-*D, fcfc&TaE«*^ai#awrrs 
a»«»b' ©say-oK. fcaarrsaay-f >n 30 

•P*»ritf|*.TV>*i:fc*W»ttTVJ*. #aa 
SKi^a a SfiEftf S b' £&£t*<5 © 

fc. aaaaafthfcjcsaaaay i. timmmm 
*©£#. (yi. -y. ) *t*ctfcas^»Ta»» 

*a j a*a*aa c © t? y ^aa d ta c xaaaaa 

^aa©M^g^f (AT, , K. ) ©ama&qtA 
T. ©tt**Sf*££fc£0#»»fi»=faa©Sd* 

JinK:J:oTe«a»*0#fi©***tt*->S:Lt/- 

j«*»6l»Lfcl«B7 f -^I>, H5ftnaa f fcfcfcT 
M*¥S i *«ffl*1-S#«»fi»^a a ©M^*@^ f 
(AT. , K. ) K*rr*«»»J*b' (0J«W>K 

. **ft$«*j:tK:«to, **a»0*sa^vi (a 
«3tt©s^v^) atfaaaafcaaan-* u $ ? him 
*;Kz)i*i8b, *iFa»c©sc-6±3&«t)*t^5fe^a- 
»««#6**ic*aa»*aic»abTtt<£Viofc 50 
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-5. 

[0040] *»afcasa#a8©aa&asatt, 
±Ea*« 1 2 lt «t d aawc-r 

- h Ltzimmmm^fk & t. aeaaaaa^a a *» 

*»»4f*awa»y i. taE#aaa»*aa*tffl 

AfSSftifcJBy. t0H^ (yi. -y. ) Stan 

t £«t*v»T#«aaa*a a saa-rsaaaa b ' 
fcasrrsaaaa 1 a*aft*8A£ trams' 
a*twrsaa*aQt, MEaa*aQ*wab& 
arflx-^D, c*i;TWEaj|t#ai*«a*t-*aft 
aab' ©aay-oK. s«araaay-f >mw^ 

art, Wa©«fFa»c0lfy^MlldK*i;TttE 

#«jKg»^aa©aMa»aAT. ©asaa-rsi: 
tfc:«fc 0 #mmmm^m a ®H*an©a&ft*MfP? 
^@ws»^j$ica!ip^aj tsaA-rnsctsaa 
tbTViS. aaaaa^aasaa-r-sfcttoaaa 
*»4t*«dic, aaasa^aajwHA-r-sa 
asay. i&j»i^ap.s:«k0ji«**T4ai/fc*a. 
aayi. t*«aa»?aa*tta*-r*a»«ay. 

t*iW^ai fc»V>T-€-©a» (yi. -y. ) Zt 

t, nwaQ^aaaaajft^&aai/^anx-^ 
d, w&ansa f t^DT^^a 1 3&»ffl*-r**« 
aa»^aa©a^ssf (at. , k. ) i^-r-s 

«E»?S^b' ©»«y-i'>K.*afl;3«sc:tK:«t - 

aataastiftusy h^-f^^oasaat* aa 
aac 0A*±#0*»*jaei»tta*»&** ic$^a 
a«ata^UT^< &v»?^saaaaa©aaaa 

aaaa^ a j *<aa»a c © e y d uxa 
aaa»¥aa©a»3wiicf (at. , k. ) ©am 
m#«at. ©asaaranticfcoaaaaa^a 
a©aa±©aMa*EE«#»$-a-. #iM¥ta 
Ataa-fsaaaa (usyMM^JW ©^a^^^ 
A:**. cmtctoTiaasaoafioaawttSv' 

[0041] *aaica«aaa9©aaaaaaa. 
±Ea*a 1 * «t zfmxm 2 l t «t o tc-r 
5t)©T&t>x, B9ica-rj:5ic. aaaa^sA 
TEa^n* iaa»**a»asfc7 f 5?^;p->5 a u 
-hbfc#aaaa?aat. ^i©s«pa^yh. * 
%±-r^a«%4¥ah<!:. meaaaaaaaa^ai 
A-rsaaaay. *aaaaaa**fcafca2©a 
2paay. (t-D) iUTta*r«aa^apt, a 



ESSloffitp&jgyh. tmZM2<Dmi$$iMy, (t 

-d) tz®K)WLz.Tmm&My i. tuTawttfcta 
*-rsa«*a s t, mea^a s tfaarraas** 

. tVMtt (yi. -y. ) ££Sd£fcS^T#« 

ait, 9HPHtt«jBjft&bT«mfia«ffmr«iM9 
-r>K. *«w-r«a»y-f>ii*p*ftrt. B?ao* 10 

c©Ky f^B* d K«UTMIE#*»S»¥a a 
©UIBHKMIAT. ©*£gjrr*i:£fc.fcD#*J&g 
ft^a a ©Bffiftaftgft&MfPt^HffiBftJI&ft 

^a s fc*V»T«»»4*a h*50ll ©S*P&J£ y 
h. i:II¥tp^^©^2©lf»y, (t-D) 

*a i icaa-a-*. #«»s»*a a *«»?-*&»© 
tzmm&wy, *aiR*asc«tDa«bfc3£jp»jg 20 

yi. t#»»S»^aa35«ffl*rsS»ift»y. <t£ 
»JM*a I K*v»T-£©262> (yi. -y. ) 

WftWfMS* f fclE&Tittrea i #tffift-T«m»BS 
»*aa©Jt»#S5tf (AT. , K. ) tat-ras?*- 
»»b' ©«»**-< >K. ft*ftS**i:ttJ:0. * 
«a»03fcfi*^v» (l«IBtt©«£lr») 

al'-M'* 3 SIC, HWSlJii^SfJ 

ffl^a j c ©tfy^KSHd fc*CT#«JWi 

ifSaoi^gsf (at. , k. ) ommfrm 

AT. ©te£a3rr4£ifc,fcD#«jgfiir^aa©« 
-tzm^MW) (USyMMiW) ©ffl»»£*'ffc£ 

[0 0 4 2] ETR *fgMfc^5^W^^gg©A^W 40 

[0 0 4 3] 01 0tt*B9!©ll«©#Bfc:mt*** 
£fi£g8©#lj££*-t:/oy£0Ta&S. 0iO!c;fcv> 

saKwrat, liima^Ds 

fi»*fcffl3fSH$ttrS5$f (AT. , K. ) ©«# 
£fT"5#*BMIft«, 1 2tta#J8l 7©{il^y i. 



> fWlO-143162 

20 

5#«»JIft8&l lOttiAy. *»»-r*«*S. 13 
2©ffl*T**IWia»bfc*S1'* (y i 

• -y. ) t#LTi$ras*fcj6i;TT**©«»y-r> 
k. £Hi*-rsfii#sg, i4«^A«s^»iiMis©it 

«ftJ¥l/fci*te4i;*JiHl79^K0N ( r^-^- 

**a»cibTtH*"r*y-MaB, 1 sh? 

U fcB«Sn&»M»* (IEK»») yh. *»*7 5 
ON©A* KHJBLTK*ifl LTHJ*?-*»#»4 
SB, 1 6tty-M3»l 4©ffl*y. Stfy^-^d 
fc*a-r*«MB»«(tffl£S*THJ*y. (t-D) <h 
bTtti*1-§g®§§. 1 7 tt i E-H«R7 5 ^MODE 
«*itO©t*lCjiffiBl 6©ffl*y. (t-D) «»* 
»12fc**«»yi, £LT«fflU t-HIK77 
^MODEs&t|tl0t*fca»*4«l 5©tiJ7jyh. 

s«nc»i 2fcS2fs&^y i. fcLTafcwraaiRiBk 
s c Ka^ie^jgftSE 1 1 . mm® 1 6 &£zm&-tz> 

#7>*1 9fCA#£n5->7T-£7D>;/#T&3. 5g 
^KON «^tf*^«*S©«IISJ¥ Lfc £ 
^©fg^fffScteMi tfcr), «8©ffb**Bibfct# 

[0044] *mm<DBn\z&\,*T\** ^om^m 

*T#©J;5&$/&£«;lTV>3. 01 OtCcfcl^T, 1 

8«tf^?x-^d (^A«sifi^§i©«^ttjf-riii8 

©&BSCj;oTJti:3) S7H l^iLTrtfflHclEttS 

nfcRfiwis^AT, ©^-rsfltsa^ta-rHWJga 

«*a*l»fflT— 7;!/, 19fai75^KON0M 

K©^4«i3*7>hffi^lTo-r>^'J^>hb. * 
•»h«*«a*ffltbT»£-LT»4WAtf4 0 9 5 
(=2"-l) fcaUfc^jftT. ^Oi^l4 0 9 5J 
^Jfr«fhNFffl*7>^, 2 0«fftB#ffl^7>^ 1 9© 
*7>hflTS5B#rBlx-^D t S7Hl/XtbTrt» 

iciaiisnfcsa&y-r >k„ ©asa*ffi-ra»^-f > 

18lCfcV>Ttt, «^.«affi© (*1) fc*fJ:5lC, 
tfy^x-^dt^H^AT. i#;ttJ6*W5nT 

aam© <«2) t^-r«t5fc tn^ffl*7>^i9© 

iinf 1 ©r-7'JKJY-f3>0ROMi:M$tlTH 
, (*2) tt«ar*«t3fctJ-*V7*> 

JKfcfRS'bOT****. d©J;'5^7 L -7;i'dtjiffi-r'5 

*«©ffla»fc*ttffl*$nTv»T. ^ti^a^-r^cfc^ 

[0045] 011. 012, 013 «*%BJ©HM© 
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[0050] l^u *%mv*'$m<Di&m\z&^T 



21 



[0 0 4 6] «±©ct5fC^$nfc^^ggO») Ht^a^BlTfeS. #^->X? 

ODEJittOT^MlTfeS^IWI^^tt^^ofe^ T2><DmmiZ&?Tte%mzt)*XVim\ZtS;Z>h<Db& 

DE£fitl£Lfc*§£\ IP£&^fg£BU 5 0fflAyh 10 [0 0 5 1] #fg$©ill6©Jg@Jc:fc^Tte> 

. £jlft$l 7 Tl/uTiKIMfl^ f y. (DWmy i HW»j§&i:ffctfiilUBx-7>l Sfcisuxe.;,^- 

. tLTW)t¥2 : &rzmer\Z-Z>^T<D%.tiiBj}?2 > . ^dlCJc^TP^lt^AT. ©MSrWI-^^tfCJ: 

[0047] s-r, immmwi® 1 1 *« « 6 ) c^r o , im&mmu 1 1 #£/&t-s u 5 hu-^r 7 ;u©* 

H^gSf (AT. , K„ ) ZmW-rzmmZGLT [0 0 5 2] t*©«^©il7, 0 1 8 CfcVrn*. 

[0048] mm<Dm : ge>mwT*\mrmftm&T. #lt. *mm<D®m\za^T. wi^at. 

©ffi£0. 0 0 5 tLt!l|LU «»y-f>K„ tfffiO 0. 02tU gitf-V >K„ ^fflOfT-Si:. Ell 

m tmzntc. 20 o. o 2©^st, mm?^>K, $to. 7^-ir-s 

[0 0 4 9] vXxA$j&£^f£-rn:» USyM* 01 2IC^tM»^H^n5. 012^:018 

tb\Zit. i'ZT&£#<Dmftm$L%. : £:mz-%.tt2>. »J 5 v MM *JP#»MB* (2 0 0Hz ©jE&&) (C 

©*j*iUTtt, «*«#«»a»«i 1*, [j, (si) c^i-cto^ vy^-zdtmrmft 

AT#i^-r5*-&t*viT«. 7*;p*©«»shsi, [0053] 

T»jw****sTa¥8B&***.sns. [si] 
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